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-§"§- ^r*$*Hr if^r X]^^ if-W. 

-g-^-g: f^Hr ^Tfl; P}^3t °l-g-*H #S.o]H i^}o]o(^ a^o] ^ ^ ^ 

^ 4€ ^f^ll ^-H-^ W^-g- XI 23-^X] -g-^-g: f^KH, ^7>^o] 4^H1- 

oj-g-sH ^7} xl i*> ^s^} l-s^in 1^H°1H is\ ^7H<y # 

f^-g-i- *r«8*Kr #Xlt- i^ffe l-soi= ^^si xia^^* X^-W. 
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5L l£ £ iH^l 7fl ^ H 
£ 2fe UV# ^tM — tfiMI i-r n 

£ 3^ «** W-IH ***** ^ a ' c) * A> " J(b) ' ^ 

sols. 144 W ^ v HeH A} * m *™ 

uH* #2* 51— #3)4 Mfl^(-idgap)^ ***** ** 
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frequency) £sH ^ ^ ^ 



<5> 



» h« *4 4a 



28-4 



%^ H*}: 2003/8/14 

1020030004638 
ol ^SL°1- 

s, t *** ^ «4« »a*>12. **4 ***** ** 

^ safe a* °h *w ***** 

<^ w 0 >^2:(f ace-centered cubic) ir ^ i-H". ■ 

* a/l^ **M 4^ «4 >ww «w **** 

£ « 4 *** <g«* ^(photonic crystals)^* «* »m 



****** <H.«U* «* " £ *°< 01 *°^ a * sw 

sfe fs .| S 4=94 aa« **** ° le1 « A,£fe *.* S * 

^•«)-i7>4 4a* S3-. 

oH 3SL M 37,# 4«« *** HM 1,01 ° J7> * 

* o, * m *H« <W 3* 3^14 *«B (S. M. Yang, H. 

Miguez. G. A. Ozin. Advanced Functiona, Materials, 2002, 12, 425H 

* «. ^^Cself-ass^bled „,ono.ayer)* °1**H X«*«M « 

* V * aW (Z--Z- <*. A. Fujishima, 0. Sato, Angew. Chen,. Int. 

^2002, 41, 2067)01 ****** ***** ^ ^ 
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oj, sfl^i ^jofl T}#sq ( S M Yang, G. A. Ozin, 

Chem. Commun. 2000, 2507)^>1 91°.^ <$z}4\ ^<>] <^-£ ^17} &t}. 



[^ol ol =Lj7^f ^ 7l#^ 4*11] 
<9> £ i^-o] Ajin^ °l-g-^H -g-<^ -tMI^ *H1 5fl^^ 

€ ^*i^ 3^ sfl^i ^ 5U4. 



%°A^r ^^Kr #7]}; n}A 3f ol-g-sr}^ ^ A>o] ofl ^ ^ 

^3°J ^^f-^-l: ^S^r #311- S^Kr 3fl€Sl-€ #5L°lS. ^2^* 

-g-<2»^ iHl*]-^ #31; Dfiaf °l-g-^H ^^HH *11 1*> ^ 

T^T7 ^^); ^ ^-7] 1^1- Sfl^S^ ^^A>0l0)l #71 #^1S1- 

^ #^1* ^-fj-Sfe #f^-§- *fl 2#*iNl ^t\jL, ^7}^91 4iat 
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#7i ^3 2fl^# n^Kr €^1 H7li- ^^}°las 

^bfl^ 7>-B-#7fl S^S]^, tfl^^l 3fl^^-^ol -g-Ols>7ll ^r^€ 4 1 StH 5*1^*V, 



:1S> £ 16\) # 7 ] 2 ^V€ ^^-i- *l|2:S>7l ^3 

ia(2), ^-7flAi^» ig-s-tr -§- OJ ^ *1*1*M W 

S7fl(3) ^ ^*Hfr 3^-#tflsl *m-s}7) ^tb ^3(4)* SL^tr^-. 31 lit 

<16> al-^^Eflo) S-^ojc ^(1)^: 4°^ H o V ^^-^- *8^°1 7>¥*H , Wr^^Tr 

3.7} °\ ££^/^ ^-7l^7>l- £^tr (vertical 

dipcoating, P. Jiang, J.F. Bertone, K.S. Hwang, V.L. Colvin, Chem. Mater. 11, 
1999, 2132H ^7]% $H ^€^r. 

^^ol a>^^o.s -fr-g-tr t$91 tr ^ttr 3^3. ^tr€ £4. 7r¥?r °J^f^ 
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*ll^l#^^lBi-aiislHB, ^l-^l^ll^HlielHB, l-^3ii^^ ofl E}a€efl°l 
H, #^i,2-^^i^^^^B^a€^l 0 lH ) l-5l^l^ti.s.a5ii , d^E}a€^lc)lB ) l-e^^ 

nfl^^lE|-a^ell 0 ]H, ^ l-el^Bl-i-sSBll^^^a^efloiE^ oi^o^ ]£ 
H -§-^31, >iEl^l-o>a^S.^H^ *^fr*H, MMA-TFEMAC 2,2, 2-H 3 <»ll 

MMA-PFPMAC2 ,2,3,3, 3-^4ff = ofl Efaii sfl °1 B ) ^Wl , 
MMA-HFIPMA( 1 , 1 , 1 , 3 , 3 , 3-^ ^>#^S. °] ^1 E}aii B ) ^tJ- 31 , 
MMA-HFBMA(2,2,3,3,4,4,4-^B)-#^S--¥-l^^a^^6m)^-^^-^, TFEMA-PFPMA W 
Wl, TFEMA-HFIPMA ^tMI , ^ ^1-^1 11^1 H(SM) ^fMI , ^ 
TFEMA-HFBMA ^^tMl 
<is> ^7l^x>^ Si0 2) Ti0 2 , ZnS, Zn0 2) Fe 3 0 4 &x}. 

3l-^f-_2.^^\h ^^^.sol^AV, 3\ 5^1 #5.^ a>, ^^^^^l,2-cl^l€^l# 
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<20> #7] -g-ufl^ ^^-4^^ ^-^0.5. -g-nfl^ 4*lHH *r^€ ^ °1 

^5)^, -§- D fl4 ^^^£7}- #3^^ -g-t>flS) S.^ iflofl ^>4^°1 ^d^xr 4#°1 
4^3^ 4^, ^^ V #£7> U)^- Ml-eig ^ofl Tjf-^ O-MJ-a]^ ^^ 7 > ^ ^ $14 

4^ f£^]= TJ^o) -g-nfl^ ^^ofl Ul^l*>JL = -g-oMo^ ^ £o fl til 

B^Tfl 34, 4* ^VlMfe ^ofl HVWI^I^ZL, ^>ol^ ^Z^l H)^tb4. 

<21> 4^34^r 4^34^ -B-Sl, aL^r4, I TO ^-©1 

<22> ^^(1)^ #Jf<ife £ lofl ^-o] §7fl(3)» °1 

-8-*H ^(1)4 3711 (3) 4-4* 444 ^-g- 41N1 

■8-^S-i- Mt4. 

<23> A o V 7 ] J7«-7.> #f^-g- H>^-a|*>7flfe 44 ol^-o^ oil in %3.& 

444*1 , ^7} ^ S£4. £4^ 4°^ ^ 5^*1, ^71 "4^ 

*fl"fe ^4^41- $14. 

<24> 4^4 #^1^ 43 H 3MB. 31 4^-2] si- 711 al^sfl^ 4#*M 

4^ ^1bHs.(bisgma) ( 4-§- ^14a.^5llolBS.^-Ei ^H14a.ii3MH., 4°1^-4 A 1 
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A oM ^ ^ ^eHNIb^ nflii t^a.^MH, °M DflE^-a^eflciB, <>1^bs€ 

^Hl# tHl^a-liElMB, r^DflE^-H^eflolH, 1,3-BS^# 

1NMB, 1,4-Aj-ol^-^^iA}-^^- v]c} 3 _^)o}^ L> ^]Bfo11^Hel# 

H^-a^eflolBC^I-^ 200 vflxl 500-&- ^ #£H<i31 #£)€-£) w]^-<>l-3.1i3HB ^ 
til^-oHE^lieiHB), p]^- ^^ *\] 4,652,274 Ml 7lH€ ^jzf ^ o]-a.^3jojB # 
3=*D ^ ^ *ll 4,642,126 JLofl 7flA]^ ^4- ^ o>3^5j- ^JH^ , v\}^ 
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flJl, <^7H ^5>^ 4^ ^ S.^ ^^H^ 

<28> -£7HH c}ia(2)r ^-^tt A5f^ 7 A^7 , W>^-3le>7fl^ € 

H^BKLintronic printer, Linitype-Hel 1 ) ^flSSl^ ^37} ^^r^f. 

711 400nm 700nm^1 ^ ^ 700nm tfl*l 1100 nm^ 

<30> ^7HH ^MH^^r f-^r ^M^Hd ^ ^ ^H"^ ^-f , 

<31> UV ^ 7flA]^o| dfl^, 0HlS5llfe74l *ffl2:°Hl£H2 7}l #^t& , tesflfe 

711 S^^H^ 51-^-1- f-^Jl, H ^1^<?1 o\}S.±r ^91, ^2^*11 

Efle > ttfl2-o]o11^ollElls ; Hfl^olol^a^^^Hll s., o>^l£o] ; W-ElS°], s.s.^o] ( 
^\^, «3l2:^lfe, p - nil s-Al 211^, A ^MlS^fe , a , a -t\ *\]^<<\- a -sfl ^<>H1S 
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°> f^^fc ^ *H 3,729,313 Jl^l 7l#sl a]^ ^*H1 n]-5} 2-^ 

<33> y}^-2i*V ^MItt ^}7l ^°HI 5^ S^l-ir S^h}: 

<*g. ; ^-A>^1 o}^l Ofp]^^^. #^A> 

S^u}^, o>Pl^o>^7flS ^ p-*]^ o>n]t^^ Tfl-g- Sl-^-l-ol w}-^?!: =§^H 
1000 U V^^*1-^]^- 100 v]vY$] 7fl^(extinction coeff icient)-f- 
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<35> 



<36> AC0(X) b B 



<37> -#7l^HH, 



<38> 



Xfe CO aW*. R 1 95 ^ ^ * **' **" * 3 



- ! 0^1 oL, A ^ Bfe *r 



<39> 



2,4-4 



TflS-CMichler's ketone), 2-^-r--^- » a -r--> 

4-o M «»H^. S^^fe, rfWW, ****** 2-, 3- 4- 

0 _, m - - Ho W ^l 1,3-, 1,4-, 1,5-, 1,6-, 1,7" a 1,8-wm^**!, 
1,5-. 1,8- H 9,10-H°M4t>HeMM ^ °>a«s *°i 

4C0, . Xfe C0*14>* 2.8-«M*, 2.S-WM*. 3,4-^ 

*, 2.3-«*l*. 8,4-«lM*. 4.6-WI*. «. 2.2'". 3.3'" * 
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4,4 , -^*H^ i HM, ^-fi, ^-3,3'-^ll-^^lW^ ( 2,3-*L\*z)£:(#S.3\S:), 1,2- 
AHt5.^^^, oHl^-HEffl^ ^ °1 

<40> ? M 4^3^ ^#*fl(Sensitizer)Sfe 5.2. «(Rose Bengale), iHf-.2.ell4J 
(Fluorescein), «i3.'f(Eosin Yellow), S4>°l(Eosin Y), ^1^ 0)1^.^1 

(Ethyl Eosin), (Eos in Bluish) , i^BS.^ ^3.^-4} 1-^1= (Erythrosin 

Yellowish Blend), 4* ,5'-^ tiS£f^sll^|- 1- ^ 

<4i> ^ *^*H$r %*$s$i& ^^)7\ a>-§-^ ^ 540.^ ^aflfe c^*)H -g-sflsH 

2:^*^ ^ ^ 3^ ^7>A]^ ^ 5>}tK ^Mflfe 0 14? ^ ^ 

1- 7>*M p-^^l^l^)^^ a>^. ^o^^ ^tq-. AV^. S.^ yQrS-Xg 

^(saturated calomel electrode, S.C.E.H tfl*IH ^ 0.5 ifl*l 1°] 3H WrlH^r 
4. ^^<^1 5*714 £tt ?|^1^zl(N.L. Weinburg)7l- £3 

tr ^r^i [Technique of Electroorganic Synthesis Part II Techniques of Chemistry, 
Vol. V(1975)]f-4 ^ 

<3°1 ^-o^^ til ^^£1 71 4 JEfe *}^9) til 
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^>7i mm w WKl, 



-1 NN'-t»«^«*^o>«. N,N'-^^«-l,3-SS*tlo^, N.N'-tH*-2-*«-l,4- 



jrel^-ofl ^VM- H^7l (electron-withdrawing group)* £fe " °1 ^ 

tr *l* ***** ***Kr 7 ^ ^ 

o H £, M«-^WB°H£. ^4iiii^°HH, ^AHi£i£S^HH, 



<44> 
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<45> 



<46> 



N'.N'-t!^^^. BflH^l^^^eflo>, SIHHH^S-^W, BflH^-n-^Bl^ 



N 



<47> 



A 5,545,676 M ** *l*«r Sf*4. 3 

"1^ ^ ^ 3,729,313 i, 3,741,769 Jl , *fl 3,808,006 ^ 
4,250,053 2. ^ *fl 4,394,403 Jl*11 7flAm 



<49> 
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:50 > -fi~g-$ ^i^- 2V<^^ o]^- ^ «>^-2l^>7ll^ 37fl^ »8-*^7lS *1^3. tfl 

S^o] 7lS .^ Bj-^ 4 Vflxl 201- £fe y oH^7l o^, 3])^, Elofl^ £ ^^71 ^ofl 

ig «fl^E]oH^, ^Hfl^^ofl^; fe^B^, 3^2^^ §0* 7>€ ^ $X^T ■ °1 s i 

7>«>^7l, ^4^71, <£^A}7), <>}^7], <t^7l, 6>€^-^l7l, , 

<5i> « 0 >^^ -^^^ ofl-i- -i:^ m^sfi^SE/H- 

«rt Aj-s. o] b , H&l^l^^i^- ^A>|§-^s.i^5ll 0 lH, Bsl^ll^^i^- 

s.e^ S .o>B|2.tflolH, 4-^^311^511^3^- ^m^^S.^.eflolH, 4-#S3.*| 

^31] olH, ^(4-0)1^.^1511^)^1^^^ ^] a>^ s-^B^V s ^1 til o] e ; 4-<>HlHaH.£5)l 1 d 
eH-^-^S-^l^cl^m^i^ BflHHl-€^-^-^-^-^ 0 lH, ^1 € (N-^l ^ all ^ ^ ) ^ S.^ 

^AHM^s<£E}s.uiHB, sU^lt^^i^ «]Ai-f-^o_^Bi5ll 0 lH, io-ofl€5il^a. 

xvb)- A}f-i{L_2.3.3L>i2ll o] H , S-^M^^H^l^ «? AH-^-5L3.ii*l| °] H. , 10-31 ^ 
-9,9-^^l^El^.a^Efl^- ^jA>l-^S.B^5llolS ( 10-211 ^-9-^-^iEl iH^tfl ^ 31 H 2} 
^f-£.3.1±5lHH, 5-^m-lO, 10-3 ^Blo]-E^| ^ ^}A>l-^S.5L^5ll^Hl- 5^3. 
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olcf. Belo}^-*!^ s.ii- ^ ^^>1 *l«r€ <I3^-S <?>^V7l *fl£- 

^o] sfl^i^; -fr^th 5. 2^ 200nm~300nm ^ 

jl&t.} f^^el sH^sHe! ^}^}^ A>^1(a^ 215«fl, 750 

ffl, 6879wH)o1ji, J£ 3^r 400nm~600nm 7}*)%# ^3 ^ ^r*H -H^r 

oil -fi-^«fl6> nJ-aH, c^*}^ a. i£^o] 71*11* ^sfl a7 ] 
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<55> <^*H 1> 100//m>400jum^ 3-<£ai\ 3fl^# £fe #3.ol£. ^ ^ 

<56> £ ^Al^oflA^ l00//m >400//m£l a}z)-^ 3.<&2] 3fli£-§- 7}*1^ ^ i37 } A>-g-5q&4 
. ^ 230nm^ ^-<H^ 37]^ AJs^V ^1-7} 1^% S-^Q 

^-a>4 ^°-3<?l ^ ^(Piranha) -§-°-3^-S. S.^} -B-7l#o] <£^1 

*ti7m ^-e)7l^:-ar ^ 0.02^ #7} ^ io#S} ^5}7 r t 1 

<57> 400~600nm ^# %7flA]^<^] o\] ^ 7] # #7tiA]f^-g- 4f 

£*Kr l-^^-^^l ^(fluorine dye)<?l 4-7-^ ^>^>1 ^.£.-3-^-^1 -6-1-^-^ 0.1 

^JL H^^H: ^Aj§H jl«-a> -ft-S.^ 7fl a] ^1 -^^o. ^ oy 

^o>a^^o]H 5 ^i^l ^(bleaching)!: ^B^i S^Hr^ (4-^- 

^^•^^1^)^]^^^^^-^-^ ^A>^^so>Bl£vilolH(0PPI)l- 0.15 'S^l 
S.^ ^-^Als}- ^j-^^l 6>H^5flolEoi|^ E ^( alkoxy i ated trifunctional acrylate 

ester) 94.75 -§-<^-8- ^3-°)^- ^t^M -^-s^^l^r^ 

600nmSl *-g- -§-4^7)^ ^E^# A]~g-S}a3 ^<2] H7]$}- #^>J17.> ^ 

^Atl: ^ 2:A}(30^~l£)*H ^S-Al^cf. f^-g. 

^Ml PDMS £ 711(3)1- *fl 71 ?;\JL e|^-§. ofleM-^ ^ ^71^4. 
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[11111HM ^NlE.^CE.S #24 #3^1 a>o] c g^)4 ^9 $1*1 3 ^V-^5|-^l 

^r^Hr £3H tflt»- 3l#£4» iL^^^I 544. °H 4*V^ £ 4<>fl^| 1- ^ 54 ^ 



<60> ^- ^ofl ^l^S #3.°1^ ^^^) hJ-^o] ^-ji ^^1-^ *Hn> -#°lt!: ^^^1 rfl 

uHas ^^9] 3.7)3, *\)o]7} 7}^}^, ^^t\^S. ^ 7fl 

§ 

Ei 2flHH^- *§Aj^ 544. 

2l£-& 7>^}?jl «H o)6\) <go^^ *>A}-<§ nHa S l^^l-eflol 

2\ JL«VA>^ Bfl^^ ^SS *fl^€ 544- 
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[^t 1 * 11 

4i3t ^^A>o]o]]^ AjlJ^o] ^^-tij-o.^. ^*}^ ^7)l# 

it^b #S°1^ . 

2] 

Xl 1%H1 50.*H>H . 

[^nF* 3] 

a^eflolB(HEMA), 2E^ DflBf3.€^l 0 lB^^ >id^£|fe 1^ 2^ cf^^s- ^ 

# Sol .El Xl^«o Vl £ . 

4] 
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^■^Ml, ^f^l, MMA-TFEMA(2,2 ) 2-Ha|€^--2-S.<^]^t I flB^a.^ 

efl°lB)^tMl, MMA-PFPMA(2,2,3 > 3 > 3-^lHl-l-^S.HS. ; i^Bl-H^sfl^lH)^^^-^l, 
MMA-HFIPMA(l,l,l,3,3,3-«l^>#^-^LS.ol^Bl-a€«fl 0 lH)*^^, 
MMA-HFBMA(2,2,3,3,4,4,4-^^#^S.-^^Dll^3.^ellolH) : §-f 1 ^, TFEMA-PFPMA ^ 
^1, TFEMA-HFIPMA , ^ ^l-^l^^E}H^eflc>lS(SM) ^ , ^ 

TFEMA-HFBMA ^^HH ^ 2^ IS 

I^^J" 5] 

#S.ol= ^ Si02) Ti02; ZnS> Zn o 2> Fe 3 0 4 °lH ^ 2& o]^ 

[^T^U- 6] 

^ 1*<H1 5U°H, 



I^n 1 "^ 7] 
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4i3l °l-§-«H ^^A>o]o]lA-] ^eM^o] ^ !^ ^-^^-ti]--g-# ^«g§> 

*fl 2#^*ll -§-<^ ^7>^o] 4iaf ol^-sV^ #7l *fl l^V Sfl^ 

i^-S]-^ 3fl-El5|-^ §^o]c ^ <i) ^2H&*£. 

[33 t 1 ^ 8] 
[^t 1 ^ 9] 

a^HBCHEMA), *11 B|a € 3l°l H <>il *\ ^hMs]^ i# JE^ 2# <=>1^^ i&IMI* X 

10] 

#5]c>a^eflolE ( ^^<^5|-Dfl^>iE|^, 1-51 1-d|1^ a] fs«! ^HlEla^HB, 1-^*1 # 
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H, #e)i,2-tq5i]^oil^i 3 llBl-H%5fl^H,#el€^a.SH.5ll 1 d^l^a^5flolB ) l-^^^J]^ 

oi-i-s.^ ^s]^ ^fMls.*! ofll- i-^, oil fi nfl ell °1 ^ ^11 bJ-h€ ell °1 — 

^tNl , >ie1^1-o>h^^iJ|h1 MMA-TFEMA(2,2,2-He]l-^--2.S< : »ll^^E]-a€ 
^MH^^M, MMA-PFPMA(2,2,3,3,3-^lEf#^S^S^^E}3.^eflolE)^^.^ j 

MMA-HF IPMA( 1 , 1 , 1 , 3 , 3 , 3-^ ^V#^S. °] A3. ^ efl °1 H. ) *^tMfl , 
MMA-HFBMA(2,2,3 ) 3,4,4,4-^E]-#^S-^-^DllB]-a.€5ll 0 lH) : §-#^-^, TFEMA-PFPMA ^ 
tMI, TFEMA-HFIPMA , ^ ^-^llNi^HlielHHCSM) *^tMI , ^ 

TFEMA-HFBMA ^f^HH ^ SE^r 2^ ^t^T^-S t^^tt #5. 

[^*cJ- 111 

#S.ol= Si0 2 , Ti0 2 , ZnS, Zn0 2 , Fe 3 0 4 °\] *\ -£^3^ ^ Sfe 2^ ^av 

12] 

*11 7%H1 5a<>H ( 
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[5=13] 

1] 
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